Depression is common among cancer patients and their families, and may lead to in substantial clinical consequences. Clinicians should routinely screen cancer patients for comorbid depression and should provide appropriate care at both primary and specialized care levels. Good quality care is beneficial not only for cancer patients themselves but also for their family members. It includes good communication between patients and health providers, and addressing of unmet needs of cancer patients. Specialized care comprises pharmacotherapy and psychotherapy. The advancement of psychotherapy for cancer patients parallels the advancement of general psychotherapy. Among the many types of psychotherapies, mindfulness-based interventions have been attracting growing attention. Some relevant studies that have been conducted in Keio University Hospital are described herein.
Introduction
The Global Burden of Disease in 2013 study established that there were 14.9 million incident cancer cases and 8.2 million cancer deaths per year, composing the second leading cause of death worldwide. 1 Despite recent substantial progress in prevention and treatment, the cancer burden is increasing owing to a growing and aging global population and to lifestyle-associated risk factors (e.g., smoking, obesity, and dietary patterns). Cancer caused 196.3 million disability-adjusted life years in 2013. In Japan also, cancer is one of the leading causes of disease burden, affecting approximately half the population lifetime wise and resulting in cancer death in about one-third of the population. 2 Cancer not only threatens patients' survival but also affects their quality of life. [3] [4] [5] Numerous studies have demonstrated an elevated risk of psychological distress among cancer patients compared with the general population. 6, 7 The markedly elevated incidences of suicide and cardiovascular events that are observed soon after cancer diagnosis reflect the major impact the disease has on patients' psychological state. 8 Of the various psychiatric conditions, depression is one of the leading causes of functional disability. In this article, the author reviews depression among cancer patients, focusing on its prevalence, risk factors, impact, and optimal management.
Prevalence
A recent meta-analysis showed the prevalence of major depression among cancer patients according to stringent criteria to be 16.3% (13·4-19·5%). Another 19.2% (9·1-31·9%) of cancer patients suffer from minor depression or subthreshold depression [a milder type of depression that does not meet the criteria of major depression but can impair the functioning and quality of life (QoL) of patients]. 9 Furthermore, a cross-sectional study conducted in Keio University Hospital in 2007 revealed that severe psychological distress was observed in 28.0% of all hospitalized cancer patients, in contrast with 8.5% of non-cancer patients, despite the two groups having similar physical symptom burdens. 10 Depression can occur in patients with any type of cancer and at any stage of the illness. Key risk factors for developing depression include, but are not limited to, a history of depression, lower levels of social support, advanced stages of illness, higher symptom burden, and more frequent unmet needs. 7, [9] [10] [11] [12] Other predisposing risk factors include younger age, neurotic personality, and low education history; [12] [13] [14] however, these predisposing factors are unmodifiable, and, therefore, clinicians should focus on the modifiable key risk factors that are mentioned above.
Impact of Depression
Depression not only causes suffering to patients, but it also impairs multiple aspects of patients' well-being. Even a mild level of depression causes significant decrements in QoL that are comparable to decrements due to major physical symptom burden and decreased performance status. 15 In many studies, depression is associated with shorter survival in cancer patients, both as a result of death by cancer and death by other causes, although conflicting results exist. [16] [17] [18] Lower survival in patients with depression is partly explained by their poorer adherence to cancer treatment, 19 poorer self-care (e.g., an unfavorable life-style such as decreased levels of physical exercise 20 and higher alcohol and tobacco consumption), 21 and consenting to medical decisions which may shorten life (e.g., receiving chemotherapy at the very end of life, which can adversely affect survival). 22 In clinical settings, patients with depression tend to stay longer in hospital. 23, 24 Depression often increases sensitivity to and monitoring of physical sensations and thereby may increase pain. 25 Depression is a large contributor to the wish for hastened death (e.g., suicide, physician-assisted suicide, euthanasia, and rejection of proper treatment). 26 There is some evidence that depression decreases immune function, although its relationship with cancer prognosis remains unclear. 27 
Diagnosis
Depression is a syndrome with symptoms encompassing emotional, cognitive, behavioral, and somatic aspects. It is a spectrum of symptoms, where normal sadness or grief occurs at the milder end, and major depressive disorder at the opposite, more severe end. Minor or subthreshold depression lies in the middle.
Depression is diagnosed by the assessment by skilled clinicians of a series of depressive symptoms based on stringent diagnostic criteria [usually the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5) 28, 29 or the International Classification of Diseases, tenth edition (ICD-10)]. 28 Major depressive disorder is a diagnostic category characterized by five or more of nine depressive symptoms being present for most of the day for at least 2 weeks. At least one of those five symptoms needs to be depressed mood or anhedonia (decreased interest or diminished sense of pleasure). The other symptoms include decreased energy, marked changes in appetite (decrease or increase of appetite, which can be allied with changes in body weight), sleep disturbance (either insomnia or hypersomnia), psychomotor agitation or retardation (i.e., patients may objectively look irritable or be slow in actions), feelings of worthlessness or guilt, difficulty concentrating, and suicidal ideation. 29 The diagnostic term "adjustment disorder" is often used for milder forms of depression. This diagnostic category refers to a state of distress that is greater than normally expected from exposure to a certain stressor, and may present with depressive symptoms. However, difficulty in defining normative distress in the context of cancer raises questions about its diagnostic validity.
If a patient has two to four of the symptoms above for at least 2 weeks, he or she can be diagnosed as having minor (or subthreshold) depression. Although minor depression is not a well-established diagnostic criteria, it is known to be associated with significant impairment of QoL and can be critical, especially among vulnerable populations such as individuals with cancer. Therefore, patients with minor depression are considered an important target of treatment if significant functional disability persists. 15 Differentiation between major depression and adjustment disorder is often ambiguous. The rule of thumb is that, although life stressors may seem to provide "good reasons" for sadness, the diagnosis of depression should not be withheld if a patient meets the criteria for major depression. Patients with more severe and more pervasive symptoms tend to be diagnosed with major depression rather than adjustment disorder or "normal" reactions to stressful events. The following symptoms strongly suggest that the patient has major depression: loss of emotional reactivity to good news (e.g., a patient does not feel joy in response to hospital visits by their loved ones), irrational sense of self-guilt (e.g., a patient strongly believes that his/her cancer is a "punishment" for his/her past deeds), and persistent suicidal thoughts.
Depression can be masked. Some patients, especially older patients and those with severe depressive symptoms, may not explicitly admit to lowered mood, and this can make the assessment difficult. The following objective appearance and behavior of patients may be signs for depression: social withdrawal (e.g., a patient stops going out or meeting with friends as he or she used to do), nonparticipation in medical care (e.g., a patient refuses rehabilitation), diminished positive emotional reactions (e.g., a patient does not smile or is unable to be cheered up), and demeanor showing reduced facial reactivity and slowed thinking. 30 
Assessment

Screening
Depression is frequently under-recognized and undertreated. Severe depression is more likely to be under-recognized, probably because patients with severe depression tend to express their emotions less than those with milder depression. 31 Therefore, routine screening is considered vital in oncology practice. The U.S. Preventive Services Task Force recommends a straightforward twoitem screener for major depression that has been proven to be as effective as longer screening instruments. 32 A positive answer to either of the following two questions prompts clinicians to perform a full diagnostic assessment of major depression.
"Over the past 2 weeks, have you ever felt down, depressed, or hopeless?" "Over the past 2 weeks, have you felt little interest or pleasure in doing things?"
A meta-analysis demonstrated that this simple twoquestion combination facilitated a diagnosis of depression with a positive predictive value (PPV) of 57% and a negative predictive value (NPV) of 98%. Even a single question (asking either of the two questions above) enabled clinicians to detect depression with a PPV of 44% and an NPV of 94% for the "depressed mood" question and a PPV of 48% and an NPV of 97% for the "loss-ofinterest" question. 33 
Differential diagnoses
Many physical and psychological conditions mimic depression. For example, poor appetite, weight loss, and fatigue can be either symptoms due to cancer (and cancer treatments) or depressive symptoms. These are differentiated by assessing the presence of depressive mood or anhedonia. Key differential diagnoses are listed in Table 1 .
To exclude differentials, laboratory tests to exclude anemia (Hb, Ht), electrolyte disturbance (Na, K, Ca, Mg), hypoglycemia (Glu), and endocrine disorders (thyroid tests, cortisol) are essential. Neuroimaging to screen for intracranial lesions (e.g., brain metastasis or occult cervical infarction) is also important. Clinicians should note that gadolinium-enhancement MRI is necessary to detect subtle brain metastasis and meningitis carcinomatosa. Electroencephalograms (EEGs) are sometimes used if consciousness disturbance is hard to rule out. 
Medication side-effects
• Steroids/interferon/beta-adrenergic blockers, etc.
• Late-onset cognitive adverse effect of anticancer agents ("chemobrain") 
General Management by Primary Care Providers
Treatment of depression should not target depressive symptoms only, but should also address disease-related and psychosocial unmet needs that contribute to the emergence of depression. These include, but are not limited to, physical symptoms (e.g., pain), insufficient medical information provision or misunderstanding of medical information by patients, unsatisfactory relationships with medical providers, insufficient social support, and other psycho-social issues (e.g., employment problems). These needs should be addressed by a multidisciplinary team in usual practice. Temel et al. demonstrated that, in a sample of patients with metastatic lung cancer, palliative care integrated in oncology practice from the early phase of cancer treatment ("early palliative care") significantly decreased patients' depression and improved QoL and survival, without an increased use of mental health professionals. 34 Good communication between patients and clinicians is a vital first step for good psychological care. Clinicians' communication skills can be improved through training, and it has been shown that oncologists who received 2 days of communications skills training improved their communication skills, resulting in lower levels of depression in their patients. 35 For patients with severe psychopathology, more specialized care, including referral to mental health professionals, is required (Fig.  1) .
Specialized Care
Both pharmacotherapy and psychotherapy (psychological treatment) have proven effective for treating depression in cancer patients. Psychotherapy is indicated at all levels of depression severity. Pharmacotherapy is an option for mild to moderate depression and is a requirement for severe depression. All treatments should be tailored based on patients' preferences, physical conditions, and access to care.
Pharmacotherapy
Key drugs for treating depression are antidepressants. A few randomized controlled trials (RCTs) have demonstrated the effectiveness of antidepressants for depression in cancer patients. 36 There is no solid evidence that one antidepressant is superior to another in terms of effectiveness; therefore, it is recommended that clinicians select a drug from the perspective of adverse effects and potential drug-drug interactions. Anxiolytics or neuroleptics may be preferred in situations where a patient has severe depression which needs urgent relief, or that a patient has extremely poor prognosis and cannot wait for weeks. 37 Anxiolytics and hypnotics, usually benzodiazepines, may be used as adjunctive medication to antidepressants to alleviate distress, anxiety, agitation, and/or sleep problems. Their quick effects are accepted as favorable by patients and clinicians, although their effectiveness for depression in the long term (>4 weeks) has not been proven. Caution is necessary because benzodiazepines may induce delirium in vulnerable patients, such as older patients and those with advanced illness. 38 Neuroleptics (i.e., antipsychotics, or major tranquilizers) are used either as an augmentation therapy for depression or as an alternative for anxiolytics, especially for patients with severe symptoms which cannot be alleviated by benzodiazepines, or for patients at risk of dependence using benzodiazepines. Neuroleptics do not cause addiction, but benzodiazepines do. Some antipsychotics (e.g., quetiapine, aripiprazole) themselves have antidepressant effects. 39, 40 However, caution is needed because of the elevated risks for mortality and serious complications (e.g., cerebrovascular disease) associated with the use of antipsychotics that have been reported in the elderly population. 41 
Psychotherapy
There is robust evidence on psychotherapies for patients with cancer. Faller et al. conducted a systematic review of psychological treatments for cancer patients, collecting 198 relevant studies (n =22,238). 42 The overall effect sizes were d =0.33 (95% CI: 0.25-0.41) for depression, d =0.38 (0.29-0.46) for anxiety, and d =0.29 (0.20-0.37) for general psychological distress. Longer durations of intervention are associated with more sustained treatment effects, and studies with larger sample sizes tend to have smaller effect sizes. Studies that targeted patients with all levels of psychological distress (in contrast with studies which selected patients with high levels of psychological distress) produced only small effect sizes or resulted in non-significant findings. 43 Not all patients suffer from psychological distress, and, considering the floor effect, structured psychological treatments perform better than controls when they target selected patients above a certain threshold level of psychological distress. Indeed, in studies of psychological treatments of cancer patients, the severity of psychological symptoms at baseline explained 50% of the variance of symptom severity after intervention. 44 In parallel with advances in psychotherapies in general psychiatric practice, newer psychotherapies have been applied and have proven effective in alleviating psychological distress in cancer patients. Mindfulness-based interventions have been receiving growing attention. Piet et al. conducted a meta-analysis of mindfulness-based interventions for cancer patients and computed that the effect sizes for anxiety and depression were Hedges' g =0. 37 and 0.44, respectively (P < 0.001). 45 In Keio University Hospital, the author's research group is conducting an RCT of mindfulness-based cognitive therapy for breast cancer patients in collaboration with the Department of Surgery, the Department of Neuropsychiatry, and the Faculty of Nursing and Medical Care (UMIN-CTR: 000016142), following a promising result from a pilot feasibility study. 46 The use of the telephone and information technology in providing care is another trend in psychological care. Kronke et al. conducted a multicenter RCT examining the effectiveness of care management by nurses and physicians through an automated telephone response system and the internet for cancer patients with either depression or substantial pain. This intervention was found to achieve better results in pain prevalence and severity at 12-month follow-up compared with the control group, and a lower prevalence and severity of depression. 47 Evidence is scarce on the use of the internet in treating depression in cancer patients. Our research group has embarked on a pilot trial of internet-assisted mindfulness-based cognitive therapy for cancer patients (UMIN000019653).
A recent trend in depression care in cancer practice is that psychotherapies are provided in the context of systematic collaborative care, i.e., they are conducted in conjunction with screening, case management, and medication, rather than being provided separately. The effectiveness of collaborative care has been proved in a large scale RCT. 48, 49 In the collaborative care model, primary care providers (usually trained nurses) provide systematic screening and initial management of depression under the supervision of a psychiatrist. The primary care providers deliver brief counseling (e.g., problem-solving therapy) and make referrals to psychiatrists as needed.
Depression in Family Caregivers
Cancer not only affects the patients themselves but also affects the mental health of their families. A high prevalence of depression among family caregivers of cancer patients has been reported (12.5-27.9%). [50] [51] [52] Cancer can leave persisting psychological impacts on family members. Family members who have lost their loved ones experience grief, and some suffer from persistent or extremely severe grief symptoms, which is called "complicated grief." The point prevalence of complicated grief in the general Japanese population has been reported as 2.7%, with an additional 25% with subthreshold complicated grief. Complicated grief persists without significant decrease for up to 10 years after bereavement. 53 Good end-of-life care for a patient can buffer development of future complicated grief among their family members.
Our group has demonstrated that bereaved families who are satisfied with the explanations given by clinicians of the patient's expected outcome are associated with a lower incidence of complicated grief. 54 Therefore, providing sufficient information to patients' families about expected outcomes and enhancing patients' sense of completion about their life may prevent bereaved family members from developing complicated grief.
Conclusions
Depression is common among cancer patients and may cause substantial clinical impacts not only to patients themselves but also to their family members. Clinicians should routinely screen cancer patients for comorbid depression and should provide appropriate care on both primary and specialized care levels. Good quality care may be beneficial for cancer patients as well as for their family members.
